Assessing the ecological status of freshwater ecosystems has become an important topic as a 2 first approach to improve their poor condition. Ecological status is usually measured as the 3 deviation of observed conditions from expected reference conditions in the absence of human 4 disturbances. The ability to produce objective evaluations depends largely on the capacity to 5 correctly define reference conditions. This is usually done following either a type-specific 6 (classification-based) or site-specific approach. Despite the often weak correspondence of 7 classification schemes used in the type-specific approach little attention has been paid to the 8 evaluation of its consequences for defining reference conditions. 
status from a reference condition in the absence of human disturbances (reference condition 48 approach, sensu Reynoldson, 1997) . Reference conditions are established either for a type of 49 freshwater ecosystem (type-specific methods) or determined specifically for each site being 50 evaluated (site-specific methods). Under the type-specific approach, freshwater ecosystems are 51 initially grouped into homogeneous classes, for which a unique reference condition will be 52 described. Different classification methods are used, such as a priori top-down environmental 53 classifications (Omernik and Bailey, 1997; Munné and Prat, 2004: Verdonschot and Nijboer, 54 2004) based on environmental surrogates (e.g., elevation, temperature or rainfall), or a 55 posteriori bottom-up biotic classifications (Wright, 1995; Simpson and Norris, 2000; Melcher et 56 al., 2007) based on biological data. On the other hand, site-specific approaches avoid 57 classifications and describe reference conditions for each site under evaluation, by using 58 predictive models for example (e.g., Oberdorff et al., 2002; Hermoso et al., 2010) .
59
The popularity of type-specific approaches is based on the assumption that each 60 subdivision or class of streams has some consistent biological significance (e.g., Frissell et al., 61 1986 ). The use of subdivisions helps better understand and cope with the complexity of 62 biological assemblages in the evaluation of the ecological status (Rabeni et al., 2002) .
63
To be useful, any classification (either top-down or bottom-up) should satisfy two main 64 conditions, i) correspond to the distribution of species and hence identify recurring biotic 4 (Hawkins et al., 2000a) . There is an extensive literature devoted to the evaluation of different 71 classifications systems in terms of how much biological variability they portray (e.g., Hawkins 72 et al., 2000a; Rabeni et al., 2002; Sanchez-Montoya et al., 2007) . Some of them report a poor 73 capacity of classes to portray biologically meaningful classes (e.g., classes share most of 74 species), which might limit the precision of bioassessment programs. In particular, weak 75 classifications may difficult the definition of reference conditions, on which the process relies.
76
This could make evaluations fail at determining the degree of impairment and identifying the 77 main perturbations that should be targeted in further rehabilitation programs. However, little 
93
The Guadiana River basin is located in the South-Western Iberian Peninsula draining a 94 total area of 67,039 km2 to the Atlantic Ocean (Fig. 1 ). It features a typical Mediterranean 95 climate, with high intra and interannual variation in discharge and severe floods and droughts. perturbations are related to river channel modifications due to river channelization and 100 degradation and even complete depletion of the riparian forest and water quality deterioration 101 (Urrea and Sabater, 2009 (Cao et al., 2001; Van Sickle et al., 2007) , so to reduce the noise introduced by very rare species 135 we did not consider species present in less than 5% of localities in the analysis below. 
153
We used Non-Metric Multidimensional Scaling (MDS) to explore fish assemblage 154 structure based on presence-absence data along the sampling sites. We used presence-absence 155 since it is more suitable for comparisons between streams within a whole basin in a large spatial 156 context, as our case, whilst abundance data is specially recommended for smaller areas where 157 many taxa are widely distributed. Presence-absence data gives more weight to species with a 158 reduced distribution than abundance data (Rabeni et al., 2002) . Moreover, population densities 159 are submitted to greater temporal (seasonal and inter-annual) and spatial rates of change than 160 presence-absence data even under natural conditions in Mediterranean and other similar harsh 161 environments (Meffe and Minckley, 1987; Matthews and Marsh-Matthews, 2003; Magalhães et 162 al., 2007) . Species presences have been proved to be more persistent than abundance through 163 natural dramatic climatic events (frequent in these kinds of environments) as severe droughts or 164 floods (Magalhães et al., 2007) . In this way, we followed the recommendations in Hermoso et 165 al. (2010) to reduce the potential differences in biotic composition across seasons and years, at 166 which the study was carried out. The MDS was performed on a similarity matrix built on 167 presence-absence data, recommended because it ignores joint absences, the predominant case in 168 site x species matrices (Faith et al., 1987) .
169
We then checked the relationship between the spatial ordination obtained in MDS and the set of 170 environmental variables describing natural gradients (Table 1) . We used an independent 171 multiple regression models for each of the three first ordination axes from MDS to try to 
187
To test the influence of different classification systems on predictive model accuracy, we 188 built three different predictive models using the same data:
189
 A forced RIVPACS model in which we avoided the initial classification step by using 190 the top-down environmental classification described previously.
191
 A standard RIVPACS model, in which the classes were derived using a bottom-up 
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